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5. Pvfp 包被钛片和成骨细胞共培养实验显示，Pvfp 改善了钛片表面生物活性，
促进成骨细胞的贴壁和生长。 
6. 成骨细胞碱性磷酸酶（alkaline phosphatase, ALP）的活性检测显示，Pvfp 可
以提高成骨细胞碱性磷酸酶的活性有利于促进骨骼的生长和修复。 


















Marine mussel adhesive protein has the properties of extremely adhesion, 
moist-adhesion and water resistance. Therefore it can be used to make underwater 
sealants and adhesives, and has a wide range of applications in national defense and 
marine engineering. Since the mucus protein secreted from foot gland cells not only is 
biocompatible and nontoxic to cells but has not inflammatory response, the mussel 
adhesive protein has considerable importance in improving the surface 
biocompatibility of the scaffold materials.  
Perna viridis and Mytilus edulis are widely distributed and have high yield of 
aquaculture in Fujian Province. The Mytilus edulis foot protein has been much 
researched, and the American corporation have extracted adhensive protein called 
Cell-Tak
TM
 from Mytilus edulis for cell and tissue adhesion. However the Perna 
viridis foot protein (Pvfp) are rarely reported in the literature. Therefore, our study 
focused on the biocompatibility of Pvfp and its bioactive effect on the surface of 
titanium plate scaffold materials. The preliminary study results are as follows:  
1. Pvfp was directly extracted from the Perna viridis foot according to the principle of 
acetone precipitation. Seven kinds of CBBR-positive bands were found in the crude 
extract with the acid-urea-polyacrylamide gel electrophoresis (AU-PAGE) analysis. 
The quantities of DOPA were high in four of NBT-positive bands. The quantity of 
dopa in the crude extract protein was 18% measured with the absorbance values after 
the nitrification. 
2. The adhesion experiments on four kinds of materials surface showed that Pvfp has 
good waterproof, its adhesion on metal materials surface is stronger than that on 
polymeric materials surface. To determine coating topographies, the coated surfaces 
were investigated by scanning electron microscopy (SEM). Surfaces coated with Pvfp 
or Cell-Tak
TM
 showed similar surface patterns and formed grid structures 
3. Cell-adhesion experiments showed that Hela can be immobilized on the Pvfp 
coated suiface. That would support the evidence of applying Pvfp in tissue adhesive.  















Pvfp has favorable cell compatibility and can induce cell proliferation. 
5. The osteoblasts culture experiments on surfaces of pristine and functionalized Ti 
substrates coated with Pvfp showed that Pvfp can improve the biological activity of 
titanium surface and induce osteoblast adhesion and growth.  
6. Alkaline phosphatase (ALP) activity of Osteoblasts was found significantly higher 
on Pvfp than that on control. That would promote bone growth and repair. 
7. Variations in TNF-α released from alveolar macrophages after incubation with 
pristine and functionalized Ti substrates coated with Pvfp showed that Pvfp have 
favorable blood compatibility and can reduce inflammation. 
 






































 (A) 足丝粘附在钛片上；(B) 足丝粘附在云母片上；(C) 足丝粘附在贻贝贝壳上； 
Fig 1.1 Mussel secretion foot protein for attached to a substrate 
(A) Mussel byssal Plaque attachment to Titanium; B Mussel byssal Plaque attachment to mica; 






















Fig 1.2 The structure of mussel foot byssal 
 
图1.3 三种代表性贻贝 




















































































































图1.5 紫贻贝中Mefp-5 的氨基酸序列和在Mefp-5 中DOPA 的化学结构 
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